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Abstract
The Endocrine Society set forth clinical guidelines to assist primary care providers with
the prevention, screening, and treatment of Vitamin D deficiency (Holick et al, 2011).
Due to the many health conditions associated with Vitamin D deficiency, it is essential
for primary care providers to understand the clinical guidelines to adequately screen and
treat at risk patients. According to the Endocrine Society's clinical guidelines (Appendix
B), most elderly patients are considered to be at risk for Vitamin D deficiency. The
purpose of this study was to evaluate healthcare provider's compliance with the clinical
guidelines established by The Endocrine Society regarding Vitamin D. The two
guidelines examined included the prevalence of screening using the 25-hydroxyvitamin D
screening method and the dose of supplementation provided. Nola J. Pender's Health
Promotion Model was used to guide this study. The research design for the study was a
retrospective chart review sampling 200 charts of patients 65 years and older. The chart
review was conducted in a rural health clinic in the Southeastern United States. The
analysis of the data revealed that primary care providers did not adhere to the guidelines
set forth by The Endocrine Society for the prevention, screening, and treatment of
Vitamin D deficiency.
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CHAPTER I
Dimension of the Problem
Introduction
Vitamin D is essential for strong bones and the body's use of Calcium, and it
plays a key role in bone mineralization. Forrest and Stuhldreher (2011) studied 4,495
adults in the United States and found 41.6 % to be Vitamin D deficient with levels <
20ng/ml. Their findings also indicated an increased prevalence of Vitamin D deficiency
in the African American and Hispanic populations. This is a significant number
considering Vitamin D deficiency is linked to serious conditions such as osteomalacia,
cardiovascular disease, diabetes mellitus, and even some cancers. Bone health, especially
in the elderly, is strongly related to Vitamin D levels. A decrease in bone and muscle
strength can lead to falls and fractures. Falls in the elderly population can lead to the loss
of mobility and independence. Of the individuals that fall. 20%-30% suffer moderate to
severe injuries (Centers for Disease Control and Prevention [CDC], 2012).
The Endocrine Society (2011) has set parameters for what is to be considered
sufficient, insufficient, and deficient in regard to serum Vitamin D levels. A sufficient
amount of serum Vitamin D would be >30ng/ml. A patient would be considered to have
an insufficient amount of serum Vitamin D if the level was 20ng/ml-30ng/ml. A deficient
serum Vitamin D level would be anything <20ng/ml. For this study, the researchers will
focus on those patients with levels <20ng/ml (deficient).
In 2009, emergency departments in the United States treated 2.4 million nonfatal
falls in older adults. Over 662,000 of those falls required hospitalization, and over 20,000
older adults died as a result of fall injuries (CDC, 2012). In 2000, the total direct medical
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costs for all fall injuries to individuals age 65 years and older, exceeded $19 billion
(CDC, 2012). For this reason it is imperative that health care professionals take every
possible measure to protect elderly clients from falls. The screening and treatment of
Vitamin D deficiency in the elderly is necessary to assess and maintain bone and muscle
strength in order to reduce the number of falls.

Problem Statement
Vitamin D is produced by the skin in response to dietary intake and exposure to
sunlight. There are a limited number of dietary sources that provide adequate levels of
Vitamin D. Vitamin D is essential for the body's uptake of calcium and phosphorus into
the bones which provide strength. Vitamin D deficiency is defined as a level below
20ng/ml of 25(OH)D. Vitamin D insufficiency is defined as a level of 21-29ng/ml
(Holick et ah, 2011). The elderly population is at increased risk for Vitamin D deficiency
due to decreased mobility and skin that is less responsive to ultra violet B rays when
exposed to the sun. Vitamin D deficiency in combination with other medical conditions
such as arthritis greatly increases the risk for falls and fractures in the elderly population.
By following the clinical guidelines provided by The Endocrine Society (2011), primary
care providers can adequately prevent, monitor, and treat Vitamin D deficiency.

Statement of Purpose
The purpose of this study was to evaluate healthcare providers compliance with
the guidelines established by The Endocrine Society regarding Vitamin D. The specific
guidelines under examination were the screening for Vitamin D deficiency in individuals
at risk and the dose of supplementation provided for those found to be deficient. The
recommendations outlined by The Endocrine Society (2011) were established to provide
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health care providers a guideline to prevent, evaluate, and treat at risk individuals (Holick
et al„ 2011).
Significance of Study
With rising healthcare cost, prevention has become increasingly important. This
study evaluated whether healthcare providers were assessing Vitamin D levels in elderly
patients and treating those found to be deficient or insufficient with the recommended
supplementation. The retrospective chart review provided information regarding
screening and treatment, therefore increasing provider awareness. With increased
awareness, providers are able to better prevent falls and other medical conditions
associated with decreased Vitamin D levels in elderly patients.
Theoretical Framework
Nola J. Pender's Health Promotion Model (HPM, 2006) was used to guide the
research study. This theory is used to understand human behaviors related to health and
health promotion. The HPM assumes that individuals prefer to take an active role in
decisions concerning health and lifestyle, in order to maintain a sense of individuality and
control. The HPM also assumes that healthcare providers play an important role in an
individual's decision-making throughout their life. The HPM focuses on health
promotion, which is defined as "behavior motivated by the desire to increase well-being
and actualize human health potential" (Pender, Murdaugh, & Parsons, 2006). A good
understanding of the HPM is essential for healthcare providers in order to provide
appropriate education and adequate screening on issues such as Vitamin D deficiency in
the elderly population. Early detection of Vitamin D deficiency can prevent debilitating
falls and/or fractures, thereby promoting health and independence.
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Pender's Health Promotion Model is used to guide research related to an
individual's likelihood of pursuing and maintaining health promoting behaviors. A health
promoting behavior is defined as "an end point or action outcome directed toward
attaining positive health outcomes such as optimal well-being, personal fulfillment, and
productive living" (Tomey & Alligood, 2006). The HPM takes into account prior related
behaviors, personal factors, perceived benefits and barriers of action, perceived selfefficacy, influences, and commitment to a plan (Tomey & Alligood, 2006). Self-efficacy,
a key concept in the HPM, is a person's confidence in his ability to complete a task or
change a behavior. Health promotion has become a major topic in today's society with
rising healthcare costs. Researchers are able to use Pender's model as a guide to
understand the importance of screening, education, and compliance in our society to
motivate consumers and influence healthier behaviors.
"Since more than half of the deaths in this nation are due to unhealthy behavior or
inappropriate life style, significant improvements in the health status of Americans can be
made through illness prevention" (Pender & Pender, 1980). It is therefore important to
focus not only on the elements of the sick client, but also on the factors that promote
good health and help prevent or stabilize illness. Education and knowledge are key
components of an individual remaining in a state of wellness. Nola J. Pender understood
the concept of health promotion long before most, and she continues to use her HPM for
research today. Her works are studied and used by many to guide research regarding
screening, health promotion, and education to improve the overall health of our society.

Research Questions
1. Are primary care providers following The Endocrine Society's guidelines (2011) for
screening patients over 65 years of age for Vitamin D deficiency using the 25hydroxyvitamin D screening method?
2. Are patients with a Vitamin D deficiency being treated?

Definition of Terms
Primary care providers.
Theoretical. The health care provider that a patient goes to when a problem
regarding his or her health was first noticed (Tuber's Cyclopedic Medical Dictionary,
2005).
Operational. A primary care provider is defined as a nurse practitioner or
physician practicing in a rural primary care clinic.

The Endocrine Society's Guidelines
Theoretical. The Endocrine Society's guidelines (Appendix B) were published "to
provide guidelines to clinicians for the evaluation, treatment and prevention of Vitamin D
deficiency with an emphasis on the care of patients who are at risk for deficiency" (The
Endocrine Society, 2011).
Operational. The Endocrine Society's guidelines will be used as the standard of
practice to be followed by clinicians regarding the screening and treatment of Vitamin D
deficiency in elderly patients.

Patients.
Theoretical. Ones who receive medical attention, care, or treatment (The Free
Medical Dictionary, 2013).
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2. The geographic location of a small town in a southern state is also a limitation,
decreasing ability to generalize the study.
3. Inexperience of the researchers is also a limitation, as this was the first research study
of this kind for each of the researchers.

Summary
The Endocrine Society's guidelines (Appendix B) for Vitamin D screening using
the 25-hydroxyvitamin screening method and supplementation were explained in this
Chapter. Undetected Vitamin D deficiencies in the elderly population could lead to
permanent damage and injury to the musculoskeletal system. Therefore, it is essential for
elderly patients to maintain sufficient Vitamin D levels. The adherence to the Endocrine
Society's guidelines by primary care providers can prevent falls and other medical
conditions associated with decreased Vitamin D levels. The purpose, significance, and
definitions provided in this chapter indicate the importance of this research. The literature
reviews located further indicate the prevalence of Vitamin D deficiency and the
relationship between Vitamin D and musculoskeletal health.

CHAPTER II
Literature Review
Introduction
The following review of literature evaluates the use of Nola J. Pender's theory in
research and how the theory is used as a guide when assessing provider's adherence to
health promoting guidelines, such as the screening and treatment of Vitamin D
deficiency. A comprehensive review of literature regarding Vitamin D deficiency is also
presented in this chapter. The prevalence of Vitamin D deficiency, the relationship
between Vitamin D and musculoskeletal strength, as well as how to improve screening
and supplementation rates are discussed in this chapter. Six literature reviews were
conducted each of which includes the type of study and data source, the methods used,
the results found, and the value to our study and primary care practice.

Theoretical Framework
The research conducted by Bagwell and Bush (2000) is one of many that used
Nola J. Pender's theory to guide their study. Workplaces across America are focusing on
health promotion programs to increase health awareness and change health behaviors for
the benefit of employees as well as to reduce costs for the workplace. Bagwell and Bush
(2000) performed a study to "discover specific factors that influence blue-collar worker's
participation in health-promoting programs". The researchers defined the blue-collar
worker as "men and women ages 18 to 65 involved in manual work and included line
persons, assemblers, electronic technicians, maintenance technicians, and electricians"
(Bagwell & Bush, 2000). Pender's Health Promotion Lifestyle Profile was used to
measure the individual's definitions of health and maintenance of health. The research
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found that gender, age, and concept of health are important factors when planning healthpromoting programs (Bagwell & Bush, 2000). The information provided by this study is
important for healthcare providers to understand in order to individualize care and
programs accordingly, which will optimize outcomes.
Optimizing health outcomes is the goal of every healthcare provider. Many
researchers use Pender's HMP to ensure positive health outcomes, such as the study that
revealed how elderly married couples depend on each other for help with many decisions
including health care related decisions (Padula & Sullivan, 2006). Approximately 70% of
couples who had been married an average of 40 years depended greatly on their spouse to
help them make health related decisions. It is important for the healthcare provider to
understand this when educating the client on health issues. Most elderly clients are more
apt to try to improve their health if their spouse is aware of the facts and is supportive of
them and the changes, which are needed. It is also important for the provider to
understand that even though they are a married couple each is a unique individual person
and ultimately responsible for making the final decision regarding his or her healthcare.
This study focuses on the HPM's elements of influences and commitment to a plan
regarding decision-making. Healthcare providers must understand the importance of
influences when determining a treatment plan, which will increase commitment and
success.
Ho, Berggren, and Dahlborg-Lyckhage (2010) used Pender's HMP as the
framework for their research concerning the self-management of diabetes. Their study
was a meta-synthesis of nine qualitative studies examined to gain new insight and
common themes regarding the self-management of diabetes. The researchers noted four
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common themes affecting a patient's feelings of empowerment for self-management.
These themes included the client's trust in the nurses' competence and awareness, strive
for control, desire to share experiences, and the nurses' attitudes and ability to
personalize (Ho. Berggren, & Dahlborg-Lyckhage, 2010). These findings lead to the
creation of an assessment tool, which is used to guide patient education and increase selfefficacy. This study is valuable in today's growing diabetic population because "the
cornerstone of diabetes self-management is the modification of lifestyle behavior, which
is highly related to client self-efficacy" (Ho. Berggren, & Dahlborg-Lyckhage, 2010).
This research provides healthcare providers valuable information, using the Health
Promotion Model, to increase the successfulness of diabetic self-management.

Pender's Health Promotion Model is used to better understand human behaviors
related to health and health promotion. The reviewed studies used Pender's research and
theory to guide their studies and show effective use of the theory. Pender's Health
Promotion Model is the theoretical framework used to guide our project regarding the
screening and treatment of Vitamin D deficiency in the elderly population.

Review of Related Research
Prevalence of Vitamin D deficiency
Orwoll et al. (2009) conducted a study to further understand the Vitamin D status
within a large population in the United States. The research group performed an extensive
review of current literature and found there were very few large studies using accurate
measurement techniques to determine the actual extent of Vitamin D deficiency (Orwoll
et ah, 2009). They also discovered a lack of research regarding Vitamin D deficiency in
older men, therefore decided a more large-scale research study was necessary.
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A quantitative cross-sectional study was performed on older men enrolled in the
Osteoporotic Fractures in Men Study. One thousand six hundred and six men at least 65
years of age volunteered from the 5995 men enrolled in the study. The participants were
community-dwelling men from six clinical sites in the United States (Orwoll et ah, 2009).
Exclusion criteria included bilateral hip replacements or the need for assistive device. To
ensure patient safety and confidentiality, each clinic's Institutional Review Board
approved the study, and consent was obtained from each participant. A baseline serum
sample was obtained on all participants, and a second sample was obtained on those who
volunteered to follow-up after baseline, on average 1.9 years after.
Fasting morning blood was collected and screened for 25(OH)D2 and 25(OH)D3
levels according to set standards at the Mayo Clinic (Orwoll et ah, 2009). The levels were
defined as normal (>/= 30ng/ml), insufficient (20-29ng/ml), and deficient (< 20ng/ml), as
defined by Holick et ah in 2007 (Orwoll et ah, 2009). Additional information was
collected regarding smoking and alcohol consumption, medications, physical activity,
BMI, education, and daily intake of Vitamin D from diet and supplements (Orwoll et ah,
2009). The researchers used ANOVA and t-tests to compare means and x2 tests to
compare proportions.
The participants were mostly Caucasian, with an average age of 73.0 +/- 5.9 yr.
The average total 25(OH)D level was found to be 25.1 +/- 7.9ng/ml or insufficient. Of the
total 25(OH)D level, almost all was derived from Vitamin D3. When considering age,
obesity, and race, the Vitamin D levels were lower with increased age, increased BMI,
and the African American race (Orwoll et ah, 2009). Geography and season were not
shown to have major effects on Vitamin D levels, although lower levels were shown

/
m
;
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during the winter season and the more northern clinical sites. Vitamin D supplementation
was associated with higher total Vitamin D levels, but no participants reported taking
>600IU/day. Outdoor physical activity indicated a slight increase in mean total Vitamin
D levels. The study indicated that the majority of the men participants had Vitamin D
levels considered insufficient, with one fourth considered deficient (Orwoll et ah, 2009).
Deficient levels are associated with more severe consequences (Orwoll et ah, 2009).
25(OH)D2, which correlates with sun exposure, was found to be significantly lower or
undetectable in most men, therefore suggesting older men in the U.S. have minimal
sunlight exposure. The results also indicated that the current dose provided by commonly
used supplementation is inadequate to maintain healthy Vitamin D levels (Orwoll et ah,
2009).
The study conducted by Orwell et ah (2009) has many strengths, one being that
this study was the largest study, at the time of publication, concerning 25(OH)D levels
and elderly men. It also includes participants from many different geographical locations
taking into account seasonal, nutritional, and lifestyle factors (Orwoll et ah, 2009). The
study not only looked at total 25(OH)D levels, but also included 25(OH)D2 and
25(OH)D ? levels using high precision assays for measurement (Orwoll et ah, 2009). The
study has limitations, including the generalizability of the study because the participants
were selected on a volunteer basis. The study was also limited in the fact that no women
were studied and there was limited ethnic variety.

The study by Orwell et ah (2009) is beneficial to our research topic concerning
Vitamin D screening and treatment in elderly. Their research provided us with numeric
data regarding the prevalence of Vitamin D deficiency in men. The study also allows us

to see relationships between seasonal, nutritional, and lifestyle factors related to Vitamin
D deficiency. The information provided by this study will allow healthcare providers to
see the prevalence of Vitamin D deficiency in the United States. Our research will
determine if healthcare providers are screening and treating Vitamin D deficiency in
elders. With the help of continued research, such as this study, we hope to increase
provider's awareness of the importance of Vitamin D screening.

Vitamin D and Musculoskeletal Health
Zhu, Austin, Devine, Bruce, and Prince (2010) performed a quantitative study to
determine the effects of Vitamin D supplementation on muscle strength and mobility in
older women with Vitamin D deficiency. The researchers conducted an extensive
literature review of 32 articles and studies. While conducting the literature review, the
researchers found inconsistent results concerning the effects of Vitamin D, therefore
decided further research would be beneficial. Several studies showed Vitamin D
supplementation to improve lower extremity strength and function (Zhu et al., 2010).
Other recent studies showed no effect at all (Zhu et ah, 2010). The primary hypothesis
was that Vitamin D would reduce falls by improving mean muscle strength and mobility
in all subjects (Zhu et ah, 2010). This hypothesis was later replaced with the post hoc
hypothesis that treatment was most effective in the weakest and slowest individuals. A
one year population-based, double-blind, randomized, controlled trial was preformed
according to the guidelines provided in the Declaration of Hilsinki and the Human
Research Ethics Committee of Sir Charles Gairdner Hospital (Zhu et ah. 2010). This
ensured the protection of patient's rights.
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The participants were recruited over a 19-month period in Perth, Australia. Three
hundred two women aged 70-90 were recruited from emergency rooms of teaching
hospitals, the local community home, and the electoral roll (Zhu et ah, 2010). The
inclusion criteria included a Vitamin D level of < 24ng/mL and a history of at least one
fall in the past 12 months. Exclusion criteria included currently taking a Vitamin D
supplement, a bone mineral density score at the hip less than 2.0, medical conditions that
effect bone mineral metabolism, a fracture in the past 6 months, or the presence of
neurological conditions likely to impair balance or physical activity (Zhu et ah, 2010).
The researchers collected baseline data on all participants using a strain gauge to
determine muscle strength and the Timed Up and Go Test (TUAG) to determine mobility
(Zhu et ah, 2010). Baseline Vitamin D levels were established as well as demographic
data. At 6 and 12 months medications were counted to ensure adherence to the program.
The same data was again collected at the end of the 12-month study for comparison. The
researchers avoided any bias by allowing an independent research scientist to label and
dispense medications, as well as establish the treatment and control groups. The
researchers remained blinded to this information until all data was collected. The Student
t-test or Mann-Whitney test was used to compare baseline values. A linear regression
model was also used. All tests were two tailed and significance was set at P < .05 (Zhu et
ah, 2010). Significant improvement in muscle strength and mobility occurred in both
groups, therefore the data was further investigated using a regression approach to
determine if Vitamin D was most effective in the weakest and slowest participants. It was
determined that Vitamin D supplementation along with Calcium supplementation
improved hip muscle strength and mobility in older women with low baseline values. The
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researchers identified the narrow population, type of Vitamin D supplementation, and
supplementation dose as limitations of the study. This study used Vitamin D2, which has
been shown to be less effective than Vitamin D3 (Zhu et ah, 2010) The finding that
muscle strength was improved in both the groups is a weakness of the study, although the
results were further investigated. However with further research the findings did indicate
the weakest and slowest individuals showed improvements in this study and in a previous
study (Zhu et ah, 2010).
The study by Zhu et ah (2010) was beneficial to our research topic because it
revealed the positive effect Vitamin D supplementation has on the muscle strength and
mobility of elderly individuals found to be deficient. Although the study did not provide a
significant increase in muscle strength and mobility in the overall population, it did show
improvement in the weakest, slowest individuals. This study also provided data regarding
Vitamin D levels in elderly. A mean baseline Vitamin D level was found to be 17.7 +/4.2ng/ml. After 12 months the group receiving supplementation had a mean Vitamin D
level of 24.0ng/ml, while the placebo group had a mean Vitamin D level of 18.0ng/ml
(Zhu et ah, 2010). This study revealed that maintaining adequate Vitamin D levels in
elderly individuals can improve and maintain health and independence, which was
significant to our research regarding Vitamin D screening for elderly individuals.

For years many experts have believed there was a relationship between Vitamin D
and musculoskeletal strength. A study performed by Houston et ah (2007) was conducted
to see if a direct correlation could be found between the two variables. Data was taken
from the InChianti Study (Houston et ah, 2007) to determine if indeed there was a link
between the serum Vitamin D level in the clients and their musculoskeletal strength.
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The study was a quantitative analysis of the data that was collected. The study
population was originally 1155 participants in the Chianti geographical area of Italy.
Both men and women were included in the study. The individuals ranged in age from 65
to 102 years of age. The participants, who were all community dwelling individuals, were
randomly selected using a multi-stage stratified sampling method from two separate
towns in Italy (Houston et al., 2007).
Physical performance was measured on each individual using the short physical
performance and battery (SPPB) test as well as measuring handgrip strength in each
individual. The SPPB was based on the lower-extremity performance tests used in the
Established Populations for the Epidemiological Studies of the Elderly (EPESE). The
SPPB consisted of the individual's ability to rise from a chair, maintain balance, and
walking speed. Walking speed was determined by taking the best of two attempts to walk
4 meters at the client's usual walking speed. To measure balance, the participants were
asked to stand with feet side by side for 10 seconds, then a semi-tandem position for 10
seconds and lastly at a full tandem position for 10 seconds. Handgrip strength was
measured using a handheld dynamometer. Participants used the device twice with each
hand. The best two attempts for each hand was averaged and used for analysis (Houston
et ah, 2007).
Several of the initial participants were excluded. One hundred participants were
excluded for failing to undergo blood tests to evaluate serum levels of Vitamin D. Fifty
more individuals were excluded due to missing serum Vitamin D level results. Twentynine individuals were also excluded for failing to complete the SPPB and handgrip
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strength tests. This resulted in a final study group of 976 total participants (Houston et ah,
2007).
The representative sample consisted of 976 men and women at least 65 years old
at the start of the study. The mean age of the participants was 74.8 years. The mean
Vitamin D level of the participants was 57.92ng/ml in men and 43.30ng/ml in women.
Approximately 28.8% of the women and 13.6% of the men had serum Vitamin D levels
<25ng/ml. This level was considered deficient. 74.9% of the women and 51% of the men
had serum levels of Vitamin D that were insufficient (<50ng/ml) (Houston et ah, 2007).
Adjustments were made for sex of the participants, BMI, physical activity, energy
intake, the season of the year, cognitive status, health conditions of the clients and serum
hemoglobin, creatinine and albumin levels. Socioeconomic variables and behavioral
characteristics were also taken into consideration. Even smoking status was taken into
consideration in this study. In this study, no supplements were administered to the
participants (Houston et ah, 2007). The conclusions were drawn simply by recording the
measurements. There were no interventions performed in this study.
The research conducted by Houston et ah (2007) concluded that there is indeed a
correlation between serum Vitamin D levels and musculoskeletal strength. Both men and
women with Vitamin D levels <50ng/ml had an average of >10% less handgrip strength
than the participants with Vitamin D levels at or > 50ng/ml.
The study's major weakness is that it was conducted in only one geographical
location and not in several geographical sites to determine the possible relationship
between location and Vitamin D status and strength. Another weakness is that there were
no interventions in this study. Would the administration of Vitamin D supplementation
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have increased the muscle strength or would the researchers have realized that Vitamin D
was only one factor in a multitude of factors? The many variables taken into
consideration in this study is one of its strengths. Another strength is that almost 1000
individuals completed the study. This gave the researchers a much more accurate idea of
the outcome than a small number of participants would have given.
This information was used in the current study to reaffirm what we already
suspect about musculoskeletal strength and Vitamin D levels. Providers need to know
that much of the literature agrees with this study in that there is a correlation between the
two variables. This information will give providers an advantage and hopefully challenge
them to assess their elderly clients' serum Vitamin D levels and treat accordingly. Doing
so could possibly reduce the number of injuries related to falls and fractures in the
elderly; therefore improving quality of life and greatly reducing healthcare cost for our
country.
Willhelm-Leen, Hall. DeBoer, and Chertow (2010) performed a study to
determine whether low Vitamin D levels attributed to a higher risk for frailty in the
elderly. A quantitative study was performed using a cross-section of elderly individuals
from across the United States. The first thing that had to be done was to define frailty.
Since this is a relative term, parameters were set to establish what deems a client frail. In
addition to serum Vitamin D levels, the five items that were measured included
unintentional weight loss, exhaustion, weakness, slow walking speed, and low physical
activity. Unintentional weight loss and slow walking speed were measured and/or timed
by health professionals. The exhaustion, weakness, and low physical activity were
determined by the participant's answers on a survey. The Vitamin D levels were serum
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specimens obtained via venipuncture. If a client exhibited or verbalized three or more of
the five characteristics then he or she was considered to be frail.
The data in this study focused on elderly American females. Information was
obtained from the National Health and Nutrition Survey (NHANES III). The study was
conducted between the years of 1988 and 1994. Participants of the NHANES III study
were identified and then determined whether appropriate for the Vitamin D study. The
study population was then limited to individuals over the age of sixty, and those who had
a known Vitamin D level available for review. A total of 5,048 participants, from an
original 33,994, were included in the study (Willhelm-Leen et ah, 2010).
Vitamin D deficiency was defined as a serum level <15ng/ml, and Vitamin D
insufficiency was defined as a serum level of 15-29ng/ml. Clients were then categorized
according to race. Vitamin D levels tend to vary by season and geographical location;
therefore these variables were also taken into account when the client was classified. The
latitude used to divide North from South United States was the 40 degree line. A logistic
regression model was created to determine the odds of those individuals living in
northern states. Other factors that were taken into consideration were income and the
month the serum levels were obtained (Willhelm-Leen et ah, 2010).
In those clients residing north of the 40 degree latitude line, frailty rates were
increased for both whites and non-whites. When southern and northern states were
compared, whites living above the 40 degree latitude line had an incidence of 6.2%
considered frail compared to 4.1% below the same latitude line. Non-whites living above
the 40 degree latitude line had a 10.4% incidence of frailty compared to 6.9% in the
southern group. Overall, a Vitamin D level of <15ng/ml was associated with a 3.7 fold
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increase in frailty in white individuals and a 4 fold increase in non-whites (WillhelmLeen et al., 2010).
In evaluating the prevalence of frailty associated with Vitamin D levels, it was
noted that those individuals with low Vitamin D levels have a threefold incidence of
frailty compared to those with normal Vitamin D levels. It was also noted that nonwhites, both male and female, tended to have a lower Vitamin D level and higher
incidence of frailty than whites. Willhelm-Leen et al. (2010) concluded a possible cause
leading to low Vitamin D levels, in which those clients with low Vitamin D levels are
less active and therefore do not go outside often which, in turn keeps the Vitamin D level
low and causes the client to not feel well enough to go outside.
The study's large geographical location, including the entire United States, is one
strength of the study conducted by Willhelm-Leen et al. (2010). This made for a more
accurate representation of the population. Also, socioeconomic and comorbidity factors
were taken into consideration with this study. The fact that serum Vitamin D levels were
only collected on one occasion is a weakness of the study. A more precise measurement
of Vitamin D levels may have been obtained with several specimens, over a longer time
period.
The research conducted by Willhelm-Leen et al. (2010) was significant when
trying to determine a relationship between Vitamin D levels and frailty in the elderly
population. It can be inferred that low levels of Vitamin D do indeed play a role in how
mobile and independent the client is or can be. It is known that older adults often suffer
more falls and fractures than other individuals. Falls and fractures, especially in the
elderly, may lead to a lower quality of life and possibly even death. This study provides
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our research with more data verifying the relationship between Vitamin D deficiency in
the elderly population and musculoskeletal health.
Many studies have shown a correlation between Vitamin D levels and the
incidence of falls. One such study conducted by Lips et al. (2010) from 2005 to 2006 in
12 centers across North America and Europe. The quantitative study measured muscle
weakness and the prevalence of falls. The study participants were both men and women
70 years of age and above with Vitamin D insufficiency. All participants were required to
be ambulatory and able to walk at least 10 feet without an assistive device (Lips et al.,
2010). All participants must have scored a minimum of 24 on the Folstein's Mini-Mental
State Exam. Exclusion criteria included primary hyperparathyroidism, active thyroid
disease, impaired renal function, osteomalacia, neurologic impairment, peripheral
neuropathy, and myocardial infarction within 6 months prior to screening (Lips et al.,
2010). The participants could not have been treated with any drug that could affect
Vitamin D metabolism or interfere with postural stability.
Lips et al. (2010) conducted a 16 week randomized, double-blind, placebocontrolled trial. The purpose was to determine if giving the clients a once-weekly dose of
8400 IU Vitamin D3 would improve the client's body postural stability and improve the
function of their lower extremities. If a client had increased mediolateral body sway it
was highly indicative of the client suffering from multiple falls during a 12-month period.
The test used to determine mediolateral body sway was the AccuSway Plus Platform
(Lips et al., 2010). This test was performed at the beginning of the study and after 16
weeks of treatment. The participants were also assessed for change in functional status
using the short physical performance battery (SPPB), mean serum Vitamin D levels,
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calcium and phosphate concentrations. The client's safety and tolerability were also
assessed.
The first two weeks of the study, every participant received a placebo. The
participants were then randomly divided into two groups including a study group, who
received 8400 IU of Vitamin D weekly, and a control group, who received a placebo. The
Vitamin D dose used in this study was choose based on the positive results provided by
Barger-Luxe et al. in 2008 (Lips et ah, 2010). They were stratified randomly depending
on their baseline serum Vitamin D levels of <15ng/ml or >15ng/ml (Lips et ah, 2010).
Study participants were asked not to alter their diet or their exercise routines during the
study. They were also asked to refrain from direct sunlight exposure and to apply
sunscreen with SPF of at least 15 if they were to be in the sun for more than fifteen
minutes. The participants were instructed not to drink alcohol 24 hours prior to any clinic
visit as well as to not take any supplements containing > 100 IU Vitamin D per day (Lips
et ah, 2010).
The serum levels of Vitamin D rose in the study group from approximately
14ng/ml to 26ng/ml. (Lips et ah, 2010) The Vitamin D level in the placebo group
remained unchanged. At the end of the study it was determined that the participants with
the greatest mediolateral sway were those who benefited most from Vitamin D
administration. However, the overall conclusion was that higher levels of serum Vitamin
D are not always consistent with better physical performance.
One strength of this study was the variety of participants included. The study used
both men and women participants from multiple countries and cultures. This helped to
diversify the participants and determine if Vitamin D is more effective in certain
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populations, sexes or geographical areas. A weakness of the study, however, is that it
excluded individuals with the lowest beginning Vitamin D levels. The individuals that
could have benefitted the most were the very ones that were omitted from the study.
The study conducted by Lips et al. (2010) was significant in that it disputes what
other studies have shown regarding the relationship between serum Vitamin D levels and
falls. It should be carefully considered in conjunction with opposing studies. This will
give us evidence to consider that is contrary to other studies with definite correlation
between the two variables. In research, it is important to keep an open mind regarding the
issue and not disregard any well-documented research studies.
The study conducted by Lips et al. (2010) was taken into consideration, but it was
also noted that individuals with Vitamin D levels of <6ng/ml were deliberately excluded
from the trial possibly causing misleading results. Studies such as these, that question the
relationship between Vitamin D levels and neuromuscular function is all the more reason
for more research to be conducted regarding the topic.

Improving rates of screening and supplementation
Bowerman, Thomas, Mullan, and Reeves (2012) performed a quantitative
research study to determine if educational interventions for practitioners would improve
the screening and treatment for Vitamin D deficiency. The researchers hypothesized that
the cost-effective educational sessions would increase the practitioner's awareness as
well as the need for Vitamin D screening and treatment to improve overall health in
elderly patients (Bowerman et al., 2012). The researchers first reviewed current literature
regarding the relationship between Vitamin D deficiency and the risk for falls and
fractures in the elderly. They also determined the current guidelines for Vitamin D
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screening and target measurements (Bowerman et al., 2012). The researchers used a
three-step method for performing the study. The University of Wollongong Human
Research Ethics Committee approved the research project, and data was collected from a
rural health practice in western New South Wales. The first step was a pre-intervention
chart review using unidentified charts to protect the patient's rights. All five practitioners
in the clinic volunteered to participate. The chart review was conducted on 207 charts of
patients > 70 years old attending the clinic in a three-month time period. During this
review the researchers documented the rates of Vitamin D screenings and treatments. The
second step was the intervention. The intervention was a one hour educational session for
the general practitioners to improve their knowledge on the importance of Vitamin D
screening and treatment in the elderly (Bowerman et al., 2012). Key points of the
educational session included the role of Vitamin D in maintaining health and wellbeing,
risk factors for Vitamin D deficiency, signs and symptoms of deficiency, classification of
deficiency, and treatment recommendations. A printed reminder was also placed on the
practitioner's computers. The post-intervention step included a second chart review of
180 charts of patients > 70 years old attending the clinic in a three-month period. The
researchers reviewed the same variables as the pre-intervention chart review (Bowerman
et al., 2012).
Bowerman et al. (2012) used the Chi-squared tests the researchers analyzed the
two-year rates as well as the three-month rates for the data examined. The results
indicated that the Vitamin D screening and supplementation rates approximately doubled
in the two-year and three-months rates post-intervention (Bowerman et al., 2012). While
the two-year rates were shown to be statistically significant with p<0.05, the three-month
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rates indicated non-significant trends most likely due to small participant numbers. The
limitations of the study included small participant number, examination of a single
medical practice, short time period, and reliance on practitioner documentation. The rates
of calcium supplementation, which is recommended, were not addressed in this study,
another limitation suggesting further research (Bowerman et ah, 2012).

The researchers concluded that simple interventions, such as the educational
sessions used in this study, could significantly improve the practitioner's awareness of
the need for Vitamin D deficiency screening and treatment; therefore improving practices
and patient health. The researchers indicate with only 6.11-11.1% of elderly being
screened and 4.44-10% receiving supplementation after the intervention, there is room
for much improvement (Bowerman et ah, 2012). They suggest further research is needed
regarding the practitioner's views concerning screening and supplementation as well as
any barriers that may exist.
The research data provided by Bowerman et ah (2012) revealed valuable
information concerning Vitamin D screening and supplementation in elderly patients.
The research provided our research with quantitative data related to pre-intervention and
post-intervention screening and supplementation. Seventy-one to eighty-two percent of
elderly screened pre-intervention were found to have suboptimal Vitamin D levels.
Ninety to Ninety-one percent of elderly screened post-intervention were found to have
suboptimal Vitamin D levels (Bowerman et ah, 2012). The numeric data provided in this
study validates our topic concerning the importance of Vitamin D screening in elderly
patients. The study also implies that simple, cost-effective interventions such as
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education can significantly improve practitioner awareness leading to improved health
outcomes.

Summary of Reviewed Literature
The literature reviewed reflects the prevalence of Vitamin D deficiency in the
elderly population. The Endocrine Society established a set of guidelines to identify such
deficiencies and provide appropriate treatment. The review of literature also indicated the
need for identifying Vitamin D deficiencies to improve musculoskeletal health, and
provides suggestions for improving screening rates. The literature reviewed guides our
study and shows the need for adherence to the guidelines regarding Vitamin D deficiency
screening and treatment.
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Chapter III
Methodology
Introduction
The purpose of this study was to evaluate healthcare provider's compliance with
the guidelines established by the Endocrine Society (Appendix B) for routine screening
and treatment of Vitamin D deficiency in elderly patients. Provider's adherence to these
guidelines is essential in preventing debilitating accidents and falls for elderly patients.
The review of literature revealed the vast number of individuals were found to be
Vitamin D deficient. The relationship between low Vitamin D levels and bone health
were discussed. This chapter outlines the design, methodology, implementation, and data
analysis used to conduct the retrospective chart review.

Design and Setting
The research design used for this study was a quantitative, retrospective chart
review conducted in a rural primary care clinic in the Southeastern United States. The
clinic provides services to patients of many ethnic backgrounds including African
American, Caucasian, and Hispanic. The patients range in age from newborns to
geriatrics seeking a variety of medical services including laboratory testing, x-ray
imaging, and medical consultation for the treatment of chronic diseases. The clinic is
owned and operated by the local hospital in a county consisting of approximately 29,000
people. The study focused on provider compliance with the Endocrine Society's
guidelines for the screening and treatment of Vitamin D deficiency.
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Population and Sample
The population of interest included elderly men and women 65 years of age and
older, seeking medical care between March 2012 and March 2013. A total of 200 charts
of elderly patients were reviewed to evaluate if the documentation reflected appropriate
screening for Vitamin D deficiency. The charts were also evaluated for the
documentation of Vitamin D supplementation for those patients found to be Vitamin D
deficient. The charts selected were based only on the age of the patient.

Implementation and Protection of Human Rights
An application was submitted to the Mississippi University for Women
Institutional Review Board (IRB) for project approval, see Appendix A. Once IRB
approval was received, informed consent was obtained from the office manager of the
primary care clinic before any information was obtained for the study. The letter of
consent, see Appendix C, included the purpose and nature of the study. Data were then
collected using the clinic's electronic medical record database and recorded on a data
collection worksheet, see Appendix D. The data collection worksheet was designed to
answer research questions while eliminating any identifying information such as name,
medical record number, or birth date.
All information regarding the clinic and patients was kept confidential throughout
the study in compliance with the Health Insurance Portability and Accountability Act
(HIPPA). Each researcher reviewed 100 charts using the data collection worksheet. The
data, which was recorded on the worksheets, were entered in to a Microsoft Excel
spreadsheet and saved on a disposable jump flash drive protected by password. After the
completion of the chart reviews, the list of medical record numbers along with data
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collection worksheets was returned to the clinic secretary and destroyed via paper
shredder. After completion of the data analysis, the jump drive was burned.

Instrumentation
The researchers developed the data collection worksheet (Appendix D) to
organize and record necessary data. The information recorded included gender, race,
payer source, risk factors, Vitamin D level screening using the 25-hydroxyvitamin D
method, treatment was initiated, and dose of supplementation initiated. The data
collection worksheet insured no patient identifying information was recorded.

Data Collection
The clinic secretary provided the researchers with a complete list of medical
record numbers for all patients 65 years of age and older seeking medical care within the
last year. The researchers selected every other medical record number, until a total of 200
charts were selected. The process of selecting charts was performed as a team to ensure
accuracy. The researchers were allowed temporary access to the clinics electronic
medical records in a private office located in the clinic. The researchers were provided a
brief tutorial regarding use of the computer software. Each medical record number was
entered into the patient search screen, and the chart was accessed. Information was
recorded by circling the appropriate value on the data collection worksheet. The
information from the worksheets was entered into a Microsoft Excel spreadsheet for
statistical analysis. The data collection worksheets and medical record lists were shredded
by the clinic secretary upon completion.
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Data Analysis
The data collected were analyzed using descriptive statistics. Percentages were
calculated using Microsoft Excel. The researchers used these calculations to analyze the
providers adherence to the Endocrine Society's guidelines (Appendix B) regarding
Vitamin D screening, and treatment.

Summary
Once approval from IRB and consent from the rural health clinic were obtained,
the researchers conducted a retrospective chart review on 200 medical charts in a rural
health clinic located in the Southeastern United States. The charts were selected using a
systematic random sampling technique. The charts were accessed using the clinic's
electronic medical records. The researchers reviewed each chart individually and
recorded the information to be analyzed on the data collection worksheet. The data were
analyzed using percentages calculated using Microsoft Excel software. No personal
information was obtained from the records that could in any way identify the patients.
Confidentiality and protection of human rights were maintained throughout the study.
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Chapter IV
Research Findings
Introduction
The purpose of this study was to determine whether healthcare providers were
assessing Vitamin D levels of elderly patients age 65 years and older thought to be at risk
for deficiency, using The Endocrine Society's Clinical Guidelines (Appendix B). This
chapter presents a description of the research sample, the research questions, and the
statistical findings of the research study. This study specifically focused on whether the
patient was initially being screened as recommended by The Endocrine Society and if
appropriate treatment was provided for patients found to be deficient.

Description of the Sample
The sample was compiled from a retrospective chart review of patients 65 years
of age and older in a primary care clinic in rural southestern United States. The
researchers were provided with a computer-generated list of patients in this age range. Of
this population, a convenience sample of 200 charts were reviewed. To ensure a random
sample, the researchers selected every other chart. Specific screening data included
ethnicity, gender, payer source, whether the patient had risk factors including a diagnosis
of osteoporosis, recent fall, fracture, or BMI greater than or equal to 30, whether or not
serum Vitamin D levels were evaluated, if treatment was initiated for patients found to be
deficient, and if the correct dose of supplementation was prescribed.
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Age: The largest age group represented 56% (n=l 12) of the sample (N=200) was
65-69 years of age. Patients age 70-79 years of age represented 26% (n=52) of the
sample, followed by the age group 80-89 years of age representing 16% (n=32). The age
group 90 years of age and older represented 2% (n=4) of the sample.

Age Groups

65-69

70-79

80-89

Figure 1

90+
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Ethnicity: Figure 2 provides a summary of the patient's based on ethnicity. The
categories of ethnicity included Caucasian, African American, Hispanic, American
Indian, Asian, and Other. Of the sample (N=200), the majority of patients were
Caucasian and African American. The review of medical records revealed that 51.5%
(n= 103) were Caucasian, 46.5% (n=93) were African American. 0.5% (n=l) were
Hispanic, 1% (n=2) were American Indian, 0.5% (n=l) were Asian, and n=0 were
documented as other.

Ethnicity
Other

0

Asian

0.50%

American Indian
Hispanic

1%
0.50%

African American
Caucasian
0.00%

1

1

1

1

1

10.00%

20.00%

30.00%

40.00%

50.00%

60.00%
->

Figure 2
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Payer Source: Figure 3 indicates the primary payer source of each patient. The
findings revealed that the majority of patients were insured by Medicaid and Medicare
followed closely by private insurance. The review of medical records revealed 0.1%
(n=20) of the patients were Self-pay; 21% (n=42) of the patients used private health
insurance; 31% (n=62) of the patients used Medicaid, and 38% (n=76) of the patients
used Medicare.

Payer Source
10%

- Self-pay
»«Private insurance
Medicaid
Medicare

Figure 3
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Risk factors: Figure 4 identifies the number of patients with risk factors
associated with Vitamin D deficiency, as defined by The Endocrine Society's guidelines.
Of the charts reviewed (N=200), 21% (n=42) of the patients had a BMI >/= 30, 4% (n=8)
had a history of a fall, 2.5% (n=5) had a diagnosis of Osteoporosis, and 1% (n=2) had a
history of a fracture. Therefore of the charts reviewed (N=200), 28.5% of the patients had
positive risk factors for Vitamin D deficiency. The following statistics indicate the
number of individuals over the age of 65 considered to be at risk for Vitamin D
deficiency.
Risk Factors for Vitamin D Deficiency

Positive Risk Factors

- BMI >/= 30
* Falls
Osteoporosis
- Fractures
<* No Positive Risk Factors

Figure 4
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Research Questions
The researchers sought out to answer the following questions:
1. Are primary care providers following The Endocrine Society's (2011)
guidelines (Appendix B) for screening patients over 65 years of age for Vitamin D
deficiency using the 25-hydroxyvitamin D screening method?
2. Are patients with a Vitamin D deficiency being treated?
The researchers were able to answer question one by analyzing the data collected during
the retrospective chart review. The researchers were unable to answer question two
because there was no documentation of Vitamin D levels evaluated by the primary care
providers.
Research Question 1: Of the sample (N=200), there were 0.0 patients screened
for Vitamin D deficiency.
Research Question 2: Of the sample (N=200), there were 0.0 patients were being
treated for Vitamin D deficiency.
Statistical Findings
Data were collected using the data collection worksheet (Appendix D). After data
collection the results were analyzed and calculated by the researchers. Analysis of the
data revealed that 0.0 patients were screened for Vitamin D deficiency; therefore no
treatment was initiated. Consequently, since none of the patients were receiving Vitamin
D supplementation, it was not possible to assess if the correct dose of Vitamin D was
provided. Of the charts analyzed (n=200), 28.5% (n=57) of the patients were considered
to be at risk for Vitamin D deficiency according to The Endocrine Society's guidelines
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(Appendix B). It was noted during the chart review that several patients had more than
one risk factor, placing them at even higher risk for Vitamin D deficiency.

Summary
The retrospective chart review was performed to determine if primary care
providers were following The Endocrine Society's guidelines for the prevention,
screening, and treatment of Vitamin D deficiency in elderly patients. A total of 200
randomly selected charts of patients 65 years of age and older were reviewed. It was
found that healthcare providers were not following The Endocrine Society's
recommended guidelines (Appendix B) regarding the screening of at risk individuals for
Vitamin D deficiency. The researchers discovered that primary care providers did not
screen for Vitamin D deficiency in any of the patients. Furthermore, there was no
correlation indicated between ethnicity, payer source, or risk factors and whether or not
Vitamin D levels were assessed. In summary, primary care providers consistently did not
screen patients for Vitamin D deficiency nor were any patients on Vitamin D
supplementation.
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CHAPTER V
Summary and Conclusion
Introduction
In today's society of rising healthcare cost, health promotion is essential for
healthcare providers. The Endocrine Society recognizes the importance of adequate
Vitamin D levels, especially in the elderly population, to maintain proper bone and
musculoskeletal health. Therefore guidelines were established by The Endocrine Society
to promote screening, prevention and treatment of Vitamin D deficiency (Holick et al.
2011). Adherence to these guidelines would improve outcomes for elderly patients at risk
for falls and fractures.
The purpose of the research project was to evaluate whether healthcare providers
were assessing at risk elderly individuals for Vitamin D deficiency. A retrospective chart
review was performed consisted of 200 patients 65 years of age and older of all
ethnicities and payer sources. The data collection worksheet, formulated by the
researchers, was used to review the medical records. The theoretical framework for the
research project was Nola J. Pender's Health Promotion Model.

Interpretation of Findings and Conclusions
The Endocrine Society's guidelines (Appendix B) were established to aid primary
care providers in the screening, prevention, and treatment of patients at risk for Vitamin
D deficiency. The researchers first evaluated whether primary care providers were
following The Endocrine Society's guidelines (Appendix B) for screening patients over
65 years old for Vitamin D deficiency by using the 25-hydroxyvitamin D screening
method. From the data collected, researchers found that there was no documentation
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found indicating Vitamin D screening in any of the 200 medical charts reviewed. The
chart review also revealed that 28.5% (n=57) of the patients had risk factors, other than
age, including osteoporosis, falls, fractures, and increased BMI that further increased
their risk for Vitamin D deficiency. The chart review also indicated primary care
providers were not aware of the screening guidelines and therefore were not screening
patients at risk for Vitamin D deficiency. From the results found, the researchers
established that the clinic was not following The Endocrine Society's guidelines for the
screening and treatment of Vitamin D deficiency in those found to be at risk. The
literature reviewed indicates the prevalence of Vitamin D deficiency, therefore indicating
the need for adequate screening and prevention.
The second research question was if patients with Vitamin D deficiency were
being treated with adequate doses of Vitamin D supplementation. The literature reviewed
shows the positive impact of appropriate Vitamin D supplementation on musculoskeletal
health in elderly patients. Due to the fact that no Vitamin D levels were screened, it was
impossible for the researchers to establish if patients were indeed deficient and if those
found to be deficient were being treated as recommended by The Endocrine Society. Of
the 200 medical records reviewed, no charts indicated any form of Vitamin D
supplementation. With the findings regarding supplementation the researchers realized
that primary care providers could benefit from education regarding The Endocrine
Society's guidelines, and the importance of prevention practices. With a population that
continues to age and live longer, it is essential that primary care providers practice early
detection and treatment of Vitamin D deficiency.
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Limitiations
Throughout the study, the researchers identified several limitations. First, small
sample size and the use of one small, rural health clinic are limitations of the study.
Secondly, the geographic location of a small town in a southern state is a limitation,
decreasing the ability to generalize the findings. Lastly, the inexperience of the
researchers, as this was the first research study of this kind for each of the researchers.
These limitations may possibly affect the accuracy, reliability, and generalizability of the
research findings.

Implications
In this study, the researchers evaluated whether primary care providers were
assessing at risk individuals for Vitamin D deficiency according to The Endocrine
Society's guidelines. The sample was collected from one rural primary care clinic located
in the southeastern United States. The researchers evaluated the results of the chart
review and concluded that primary care providers were not screening for Vitamin D
deficiency in patients 65 years of age and older, including those found to have multiple
risk factors. In order for primary care providers to promote bone and musculoskeletal
health, in a population at increased risk for debilitating falls and fractures, they must
understand and follow The Endocrine Society's guidelines for screening, prevention, and
treatment of Vitamin D deficiency.
The goal of the research study was to ensure compliance with the recommended
guidelines by primary care providers. Primary care providers must make it a priority to
remain current with the ever-changing healthcare guidelines and recommendations to
ensure they screen, prevent, and treat appropriately. Vitamin D is essential for bone and

41
musculoskeletal health, and when found to be deficient increases the risk for falls and
Iractures, especially in the elderly population. Therefore to maintain bone and
musculoskeletal health. The Endocrine Society finds it essential to screen populations
found to be at risk using the serum [25(OH)D] method, treat Vitamin D insufficiency and
deficiency early, and continued follow up appointments.
The study was conducted to ensure primary care provider's compliance with The
Endocrine Society's guidelines (Appendix B) to screen and treat patients at risk for
Vitamin D deficiency. The researchers believe provider education will improve
compliance with The Endocrine Society's guidelines. The results were presented to
classmates in order to increase awareness of the most recent guidelines, as well as ensure
future primary care provider compliance.

Recommendations
Based on the research findings, there have been several recommendations made
for further research regarding Vitamin D deficiency.
1. It would be beneficial to provide the participating clinic with the research
findings to allow them to become aware of their areas of weakness and improve
according to the recommended guidelines.
2. Replication of the study increasing the number of charts reviewed would
increase the sample size, possibly yielding more accurate results.
3. Replication of the study using more than one clinic would give the study a
more diverse and accurate sample.
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4. Perform a correlational study to determine if the primary care providers
changed their practices regarding the screening and prevention of Vitamin D deficiency
in populations known to be at risk.
5. A correlational study comparing the practices of a nurse practitioner to those of
a primary physician would determine which provider stays current with recommended
guidelines.
6. The implementation of a care plan to prompt providers of recommended
screenings for patients with certain diagnoses. This would provide a reminder to screen
patients with risk factors such as osteoporosis, falls, fractures, and increased BM1 for
Vitamin D deficiency
These findings would be beneficial to the healthcare industry to determine where
improvements should he made regarding continued education in the changing world of
healthcare.

Summary
In conclusion, the current research project was performed to determine if primary
care providers were utilizing The Endocrine Society's guidelines (Appendix B) to
prevent, screen, and treat Vitamin D deficiency in at risk individuals. The retrospective
chart review allowed the researchers to focus on whether specific components of the
guidelines were being followed by providers. The data collected determined that the
primary care providers of the rural health clinic were not following the recommended
guidelines for the routine screening for Vitamin D deficiency in elderly patients. The
researchers were unable to determine if adequate treatment would be provided for
Vitamin D deficiency due to the fact that no Vitamin D levels were assessed. Based on
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the results of the study, the researchers recommended that further studies be performed
regarding Vitamin D deficiency. The researchers recommended that larger sample sizes
and multiple clinics be used in future studies and well as follow-up correlational studies
to increase accuracy of the results.
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The Endocrine Society's clinical guidelines for the evaluation, treatment, and
prevention of Vitamin D deficiency
Population guidelines
For all individuals found to be at risk for Vitamin D deficiency. It has not been
shown to be cost-effective or beneficial to screen at the population level at this time
(Flolick et al., 2011).

Diagnostic procedure guidelines
The research suggests using the 25-hyrdroxyvitamin D level to measure Vitamin
D status. 25(OH)D is a circulating form of Vitamin D with a half life of two to three
weeks, therefore the best indicator of Vitamin D status (Holick et al., 2011).

Risk factors for screening in the elderly population
Screening recommended for all individuals with any of the following: rickets,
osteomalacia, osteoporosis, chronic kidney disease, hepatic failure, malabsorption
syndromes, hyperparathyroidism, taking specific medications, African American and
Hispanic adults, older adults with history of falls or nontraumatic fractures, obese (BMI >
30kg/m2), granuloma-forming disorders, or some lymphomas (Holick et al., 2011).

Definitions of vitamin D status
Vitamin D deficient is having a 25(OH)D level below 20ng/ml. Vitamin D
insufficiency is defined as a 25(OH)D level of 21-29ng/ml. Vitamin D sufficient is
defined as a 25(OH)D level of 30-1 OOng/ml (Holick et al., 201 1).

Treatment recommendations
It is recommended that supplementation of either Vitamin D2 or D3 be used for
prevention and treatment of Vitamin D deficiency. All adults found to be deficient should
be treated with 50.000 IU of Vitamin D2 or D3 weekly for eight weeks to achieve a
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Appendix B
' he Endocrine Society's clinical guidelines for the evaluation, treatment, and
prevention of Vitamin D deficiency
Population guidelines
For all individuals found to be at risk for Vitamin D deficiency. It has not been
shown to be cost-effective or beneficial to screen at the population level at this time
(Holick et al., 2011).

Diagnostic procedure guidelines
The research suggests using the 25-hyrdroxyvitamin D level to measure Vitamin
D status. 25(OH)D is a circulating form of Vitamin D with a half life of two to three
weeks, therefore the best indicator of Vitamin D status (Holick et ah, 2011).

Risk factors for screening in the elderly population
Screening recommended for all individuals with any of the following: rickets,
osteomalacia, osteoporosis, chronic kidney disease, hepatic failure, malabsorption
syndromes, hyperparathyroidism, taking specific medications, African American and
Hispanic adults, older adults with history of falls or nontraumatic fractures, obese (BMI >
30kg/m2), granuloma-forming disorders, or some lymphomas (Holick et ah, 2011).

Definitions of vitamin D status
Vitamin D deficient is having a 25(OH)D level below 20ng/ml. Vitamin D
insufficiency is defined as a 25(OH)D level of 21-29ng/ml. Vitamin D sufficient is
defined as a 25(OH)D level of 30-100ng/ml (Holick et ah, 2011).

Treatment recommendations
It is recommended that supplementation of either Vitamin D2 or D3 be used for
prevention and treatment of Vitamin D deficiency. All adults found to be deficient should
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be treated with 50,000 IU of Vitamin D2 or D3 weekly for eight weeks to achieve a
seium 25(OH)D level > 30ng/ml. This treatment should be followed by maintenance
therapy of 1500-2000 IU/day (Holick et al„ 2011).

Appendix C
Letter of Consent
Date
Name of Clinic
Clinic Address
City, State, Zip Code
SUBJECT: Permission to participate in a research project
We are graduate students in the family nurse practitioner program at Mississippi
Lniversity for Women in Columbus, MS. As a program requirement, we are conducting a
retrospective chart review to assess compliance with standards from the Endocrine
Society regarding screenings for Vitamin D deficiency in elderly. We will be assessing
documentation of whether or not Vitamin D levels are being obtained on elderly patients
ages of sixty-five years and older. The students that are participating in this research
project are Alyssa Simmons and Mary Williams
Your participation will involve granting us the privilege of reviewing medical
records of your clients ages sixty-five and older. As researchers, we understand that we
must maintain the confidentiality of all information collected from the charts. This
information includes, but is not limited to, all identifying information and research data
that we will come into contact with while performing chart reviews. We agree to refrain
from discussing or disclosing any information regarding your clients. Each researcher
will receive Human Insurance Portability and Accountability (HIPAA) training, and
Corporate Compliance training through the facility before beginning the research. The
study includes a retrospective chart review following HIPPA guidelines and will not
involve human participants. The chart reviews will be recorded on a Data Collection
Worksheet. The information will be entered into a computer data sheet. The data sheet
will be saved to a portable flash drive, which will be kept in a locked area. This area will
only be accessible by the researchers. After completion of the project, all physical data
will be destroyed appropriately. The results of this study may be published, but your
name, the clinic, nor any of the patient's information will be identifiable.
Your participation in this study is strictly voluntary. The possible benefit of your
participation is that the research project will serve as a quality assurance measure for you.
The amount of time required for us to review charts and collect data will be
approximately one month. After the research project is complete, we will provide you
with the results from the study.
If you have any questions concerning this research study, please call Gretchen
Fulkerson at (765) 490-0692, Christy Staats at (662) 889-0946 or contact the chair of our
research committee, Dr. Carey McCarter, at (662) 329-7320. In addition, you may
withdraw your consent and participation in this study at any time by contacting one ot us
or the chair of our research committee.
Sincerely,
Alyssa Simmons and Mary Williams
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I ha\e read this letter of consent and have been given the opportunity to ask questions. I
give my consent to participate in the above study.

Clinic Manager of Clinic

Signature

Date
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GRADUATE PROGRAM
COLLABORATIVE RESEARCH (PROJECT AGREEMENT)
This agreement is to be utilized when two or more graduate students decide to conduct
collaborative research in order to fulfill a research project requirement.
Investigators:

Project Chair:

1. Alyssa Simmons

1. Alyssa Simmons

2. Mary Williams

Project Member:
1. Mary Williams

Purpose of the Research Project:
We understand that conducting collaborative research is a challenging endeavor that can
yield positive results. In order to maximize its advantages we agree to the following
terms:
A. Distribution of Workload
During the completion of this research project, we agree that each of the members will
contribute equally to the project. Recognizing that each individual brings different
strengths to the group process, we have agreed upon the following distribution of work:

Investigator A
Alyssa Simmons 50%

Workload Distribution (%)
Investigator B
Mary Williams 50%

B. Funding (as appropriate)
We also agree to share fiscal responsibilities equally, and in order to receive funding, to
submit funding application to the following agencies:

Agencv
Not applicable

Deadline for Application
N o t applicable

C. Research Time Line
In order to complete this project in a timely manner we agree to the following deadlines:
ACivitv

Deadline

Final Outline

September 21, 2012

sioutu*

Tm er ;2 ,
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Literature Review 1
Literature Review 2
Literature Review 3
Theory Paper
Proposal

September 28, 2012
October 12, 2012
October 26, 2012
November 5, 2012
November 16, 2012

D. Conflict Resolution
We acknowledge that while collaborative research requires both flexibility and
compatibility it may also produce conflict that the members will endeavor to resolve
thiough open communication and utilization of the resources of their project committee
as required. We agree to refer unresolved conflicts to our project Chair for mediation.
E. Publication and Recognition
Authors on the article/presentation will be:
1. Student Investigators - Alyssa Simmons and Mary Williams
2. Committee Chair - Dr. Carey McCarter
3. Other Committee members - Dr. Rustin, Dr. Stephens
If the submitted manuscript is not accepted, the committee chair and committee members
may submit the project results as an article or presentation and, although authorship is to
be shared equally, first authorship will be assigned to the individual who primarily
prepares the manuscript for publication or presentation. The contact author will be the
committee chair. See Appendix C.
Journal Title

Deadline

Investigator

And/or to submit abstracts for presentation of the findings to the following conferences:
Conference

Deadline

Investigator

No investigator shall impede the publication or presentation of results without due reason
and justification. Planned use of research findings/results in futuie publications must be
discussed among investigators/members before graduation oi student investigators. It is
understood that student members will maintain current contact intoimation with the
committee chair and MSN program. A letter of agreement will be developed and

signed by all committee members prior to the student members' graduation.
F. Extension of Original Project
Access to data will be available to all investigators. However, should the data be used to
extend the original work to contribute to another research project, footnote recognition
will be given to the investigators of the original work in all publications and
presentations.

54

G. Loss of Co-investigator
Should any of the members of the research project or be unable to complete the project
tor any reason, then those that complete the project and publish the results will assume
sole authorship and ownership. However, footnote recognition acknowledging the
contribution of former members must be provided in all presentations and published
articles.

In\ estigator A/Project Chair

Date

Committee Chair

Investigator B

Date

Date
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GRADUATE PROGRAM
Publication Requirements
As a requiiement for successful completion of a project, 1 agree that I will submit
for publication and/or presentation the project result in a peer-reviewed journal and/or
peer-reviewed conference prior to graduation from the MSN program.
Authors are on the article/presentation will be:
Student Investigators
(First Student Author) Alyssa Simmons
(Second Student Author) Mary Williams
Committee Chair Dr. Carey McCarter
Other Committee Members Dr. Rustin and Dr. Stephens
If the submitted manuscript is not accepted, the committee chair and committee
members may submit the project results as an article or presentation and, although
authorship is to be shared equally, first authorship will be assigned to the individual who
primarily prepares the manuscript for publication or presentation. The contact author will
be the committee chair. No investigator shall impede the publication or presentation of
results without due reason and justification. Planned use of research findings/results in
future publications or projects must be discussed among investigators/members before
graduation of student investigators. It is understood that student members will maintain
current contact information with the committee chair and MSN program. A letter of

agreement will be developed and signed by all committee members prior to the
student members' graduation.

Graduate Nursing Student (A)

Date

Graduate Nursing Student (B)

Date

Committee Chair

Date

Committee Member

Date

Committee Member

Date
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Appendix D
Data Collection Worksheet

The Evaluation of Vitamin D screening and treatment by Primary Care Providers

1. Patient gender:
(0) Male

(1) Female

2. Patient race:
(0) Not documented

(1) Caucasian (2) African American (3) Hispanic

(4) American Indian

(5) Asian

(6) Other

3. Payer source:
(0) Self-pay

(1) Private Insurance (2) Medicaid

(3) Medicare

4. Risk Factors:
Osteoporosis: (0) Yes

(D No

Recent fall: (0) Yes

(1) No

Recent fracture: (0) Yes

0) No

BMI >30:

(1) No

(0) Yes

5. Was serum Vitamin D level evaluated using [25(OH)D]: (0) Yes

(1) No

6. Was treatment initiated for Vitamin D levels <20ng/ml: (0) Yes

(1) No

7. Is the patient receiving the correct dose of Vitamin D Supplementation.
(0) Yes

(1) No

